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<{(0K> Thick Film Hybrid Integrated Circuits 


HOKURIKU 


New Leader of the Compound Parts Age!! 


Hokuriku Electric Industry Co., Ltd. (HDK) manufactures a wide variety of hybrid integrated 
circuits, ranging from semiconductor assembling types to the simple resistor network types, 
using precious metal glazed thick films for high quality and carbon resin thick films for low- 
priced products. 

HDK’s hybrid IC’s, with HDK’s superior thick film technique, will fully satisfy all customer 


requirements for less weight and size, high reliability, high density, and labor saving. 


@Custom Types 
Surface Bottom Surface Bottom 
HIC 


(Hybrid IC) 


<{(0K> Thick Film Hybrid Integrated Circuits 


HOKURIKU 


HKG-07-02-D 10 


i HDK-8B 


GRAPHIC 


EQUALIZER 


] 6, 95-02-e10 
HDK- T 


FM © HKN-4 Hes 


Noise Canceller 


FM oHMPY-OU HS | 
Multi-Stereo 


Demodulator 


UNIT : mm 


HK-OO1A 
B HK-002A 
TYPE | HK-OO5A 
HK-005B 
OfJoco() e(jee ms B&D HK-O04B 
CS 000 Oo C>00 iS 
W---------W—: || TyPE | Hk-006A 
HKG-10 
1Och | _91-B10 


HKG-07-02-D10 
HDK-B 


oie 42.5MAX ——= P=2.5 
HKG-05-02-E10 
HDK-T 


| 25MAX | 


— x 
HKN-4H-S A p 
@ a 
—C fe. 
ee = P=2.0 
~ 


27.5MAX 


HMPX-008 


FM 


Noise Canceller 


& 
FM 


Multi-Stereo 
Demodulator 


13.5MAX 441 


; 35.5+0.3 


HMPX-NC-03B 


P.254 


ACTIVE 
FILTER 
Series 


LADDER 


Resistor 
Networks 


DC-DC 
CONVERTOR 


je— 23M AX —om 
HAFE-92252 
e HDK-—e 


VYUYY VY 
f+ 27.9MAX —* 


HRN — 8B253 ’ 
e HDK-Z 


VYY--YY 


HAF series 


HRN _ series 


HDC-405006 
HDK-T 


46MAX 


HDC series 


<EDR> Thick Film Resistor Networks 


HOKURIKU 


@Types IHR, MHR 


IH Roe — 102 J '— 681 pens ‘: 
Type No. Number of _ Resistance Tolerance : Resistance Tolerancene = 
elements Ri Ro | Circuit style 


Type designation (example) 


Type IHR — Dimensions 


2 one oma 


Sr Oe inax 


‘Type 


@-BOO®H 


Number of resistor 


HDK—@ 


Resistance value (3 fig. ) | 


SN) sina be 


Tolerance 


_ 


nS13 


Wea) EYE 


4022160 


Circuit style 


bo 


For marking on 
units with two 


No. 1 terminal 


different values 


Vea APNAle 


Maker’s mark 


(R1,R2), please 
consult factory 


2.54 (n—1) 4053 


Mfg. month code 


— Marking — 


MHR 


2.54n max 


Number of resistance 


(Se) 


Coating: black 
Marking: white 


cs 


= 


5Sn8l2 


Resistance value (3 fig. 


bo 


For marking on 
units with two 


) 


5.08 


max 


Tolerance’ 


different values 


2.54 max 


Circuit style 


(R1,R2), please 
consult factory. 


i  ARNAP 


4.0+1.0 


No. 1 terminal 


3 Coating: black 


Maker’s mark 


4 Marking: white 


(esis ab wele: 


2204 (nS iesORS 


Mfg. month Code 


n = Number of terminals 


Operating temp. range 
+ 


SHE Sar ANC 


Resistance range 


512 ~ 1MQ(E—24) 


Tolerance 


F(+1%), G(+2%), J(+5%) 


Max. working voltage 


150V (100V ) 


Max. overload voltage 


150V (100V ) 


Special specifications on request 


Test Method Rated ambient 
fess ao JIS—C—5202 MIL—R-83401 temperature 
C.R + 200ppm/"C 0.2(B) 6.4.8 J 
rt time overload 0.5% | 5.5 4.6.10 are 0.128 
iture cycling +0.5% | _7.4(—55'C/+125C) 4.6.3 n | full rated power 
t 2.0% “ 7.10(1000Hr) 4.6.18(70°C 1000Hr) Pins 
id life £2.0% el 7.90 (1000Hr) Pins 
+1.0% : ani ms 4.6.15 Pins 
o high temp 1.0% | =k 4.6.19 Pins 
| Min. 80% coverage 6.5(230°C /5S) 4.6.6 Pins 
dering heat £0.5% L _6.4(260°C /10S) 4.6.14 Pins 
il strength (pull) +0.5% | 6.1(1) 1 kg/10S Pins 


| strength (bend) 26 


6.1(4)250 g 


Pins 


<{(DK> HPRC Printed Resistor Circuits 


HOKURIKU 


unit ! mm 
Description = = =—=—s_ Design Standard 
Through-hole diameter 0.6+0.1¢ 


Copper foil land diameter 21.5¢ 


Through-hole land diameter SED 


Pitch interval 229} 


Copper foil land distance == (a5 


Distance from through-hole to the nearest copper foil 20.5 


Structure 


Specifications 
Overcoating Copper foil Sikes ee aT — =e : : : 
_ Specification 


Substrate Material XPC, XX XPC, CEM-3 


Through-hole Resistance 200m 2 /hole Max. 


Rated Current 300mA/hole 


Insulation Resistance 108Q Min. 


Copper foil Dielectric Strength 100V 


Solder resist 


Silver through-hole Resistance to Soldering Heat 260°C , 5sec, 3 times 


Structure 


Overcoating Resistor 


Silver Copper foil 


Insulator 
BoA electrode 


Dimensions 


unit : mm 


Silver 
electrode 


Copper foil 


Resistor Copper foil 


<{(0K> HPRC Printed Resistor Circuits 


HOKURIKU 


Structure 


Overcoating 


Carbon key 
contact 


Carbon jumper 
Solder resist 


Wren eee ry 
GES A EEA WG LS IEF EEDA VA 


Copper foil Insulator 


Silver 


Undercoating Resistor lcciode Overcoat 


Structure 


———— ee an = 
T7771 1 hee a= Tre 


Dimensions 


Resistor Silver electrode 


Silver through-hole 


Structure 


Second Silver-jumper 


Overcoating 


First Silver-jumper (or Copper foil) 


Insulator 
ae > 


DEF 
an cD ANSSSSN9 72 b 


SN Ris eo ADE Silver through-hole Copper foil Solder resist 
RZ Jey te ae 


— 


wf 


<{(0K> High Voltage Functional Units 


HOKURIKU 


@ HFV106 
Circuit NoA 

Rating 9.5kvDC 
Zin 75~100MQ 


© HFV185 
Circuit NoA 
Rating 9.6kvDC 
Zin 75~100MQ 


@® HFV110 
Circuit NoA 

Rating 8.0kvDC 
Zin 75~100MQ 


@® HFV135 
Circuit NoB 

Rating 10kvDC 
Zin 75~100MQ 


@® HFV104 
Circuit NoA 

Rating 14.0 kvDC 
Zin 120~160MQ 


@) HFV195 
Circuit NoA 

Rating 9.6kvDC 
Zin 75~100MQ 


@ HFV105 
Circuit NoA 

Rating 11.0kvDC 
Zin 75~100MQ 


@ HFV150 
Circuit NoA 
Rating 11.1lkvDC 
Zin 75~100MQ 


@ HFV199 
Circuit NoG 

Rating 30kvDC 
Zin 250~450MQ 
C 1500pF+20% 


@ HFV112 
Circuit NoA 

Rating 30kvDC 
Zin 250~450MQ 


@ HFV163 
Circuit NoA 
Rating 30kvDC 
Zin 250~450MQ 


@3 HFV187 
Circuit NoH 

Rating 26kvDC 
Zin 250~450MQ 
RB 250~450MQ 


@® HFV164 
Circuit NoA 

Rating 26kvDC 
Zin 250~450MQ 


@2 HFV098 
Circuit NoA 

Ratig 30kvDC 
Zin 250~450MQ 


@ HFV024 
Circuit NoB 

Rating 30kvDC 
Zin 250~450MQ 


@) HFR094 
Circuit NoD 

Rating 30kvDC 
Zin 250~1000MQ 


Circuit NoA 
Rating 30kvDC 
Zin 250~450MQ 


@8 HFR097 @) HFR217 @) HFR173 
Circuit NoE Circuit NoE Circuit NoaE 


Rating 25kvDC 
Zin 250~1000MQ 
C 1500~9100pF 


Rating 30kvDC 
Zin 250~1000MQ 
C  1500~6000pF 


Rating 30kvDC 
Zin 250~1000MQ 
C 1500~2400pF 


NEW 
@) HVC236 
Circuit NoG 
Rating 30kvDC 
Zin 300~450M Q 
C 1500pF 3000pF 


NEW 
@ HFC212 @ HFC213 @ HFC214 
Circuit NoF 
Rating 30kvDC 
C 1500pF 3000pF 6000pF 


Bleeder Resistor 
for Video Camera 


Oo ¢ 


Resistance 
Rarige 
{M ohm} 


Power 
ys 


{WW} " 


1 | i | 


@) Circuit NoC 
Rating 1.6kvDC 


_ @ Examples-High Voltage Resistor Circuits Features | 


A B C D E F 7 
R:I1KQ~4.7KQ R:IKQ~47KQ R:1KQ~4,7KQ ~ . - 
=o2 Le po lo. <r a ; Compact yet reliable high voltage components 
R 


transformers in color TV sets and See 


Ris 
ze * Suitable for focus incorporated type fly-back 
aa) * Custom design available upon request. 


Fixed Resistors 


HOKURIKU 


@ List of Fixed Resistors & Standard Specifications 


- For details, please refer to the general and individual 
catalogs. 


@ Metal Film Resistors 


Tolerance | Resistance 


TGR. 


Taping 


UNIT : mm 


a 


ppm/C | Universal| Panasert} Radial 


52mm W.| 26mm 


| taping 


RN Listandard metal film 
6+04 1+ + 5 25 2 = cal | 0~510K} +50 g € 
; z 
iii * — 6.4+0.8| 2.3+0.4 8+ 6+ 25 25 = Se 0O~1Mj; =+100 S iC € 
95+ 5+0.6 s+ 8+ 5 5 —5 0~1M] +200 @ 
RNMmaiatiurized. ineia ae 
ae 4max 7+ = 5+ 25 25 a 0~1M} +50 g s S 
Gas 6.4= 2.3+0.4 a5 6+ 5 5 a E \~ 1M || +10 § S 
7 ioe = : - z +50 
<= 6.4+ 2.3+04 8+ 6+ 2 25 +1 ~~ 1M 3 a 
2 i $ : +100 
ne = = am am o 3 yA Cn M 3 
+?00 
es max | 25max | 6.0+ 2 2 ~20KQ} +50 S 
=a | 7.5max | 2.54ma 5+ == 25 25 i 0~1Mj; =100 g 
T ] max | 40max 5+0.5 5 5 rho ~1M} +20 
6§.4+ 23+04 + 6+ 25 25 +0.5 ~ 400K a ® € 
7 : J +50 
Ls + +0.6 aE Ze ~1M 5 
——— : i — . x i r) 2 +100 
75+ +05 + 2+ 2 5 I~ 3M ge 
ape 8+ + 2 +0.05 ~400K 
7 siz + + 2 25 + ~ 600K £25 
= ‘geere ; : + E : : : 3 7 i 7 
1 0 4 2 33 + = +0.5 ~3M +100 
27 5 + = 5 + 10~5M 
od reliability molded < 24+=02 -: + 2 + 201 Mila 
4 - + + 5 " OK os 
wey : x sf 7+0.2 + + 2 2 ~301K 
; 2.3402 + + 2 25 z ~1M +100 
= 53 + + = £4 oa vl 
+04 + + +5 ~2.7™M 
100 


Fixed Resistors 


HOKURIKU 


-@ Metal Oxide Film Resistors 


Max. Tolerance Resistance, TCR. 
Type No. i wattage working irange j 


voltage 


oo ee poe ems ee 


~weteeey 


LSB s 22205 |. 3+ 3. | 0640.1 0.5 250 +2 2~10K C 
= : zn1 9.5+1.0) 35+1.0 | 30+3 | 0.80.1 1.0 350 = ).2~68K G 
nell 12.0+1.5| 45+10] 3843 | 08+0.1 2.0 351 +] ~68K > 6 
- 7 16.0+1.5| 6.01.0 | 3823 | 0.8+0.1 3.0 350 (<19 2~100K § 
YW and 1W are color coded. ae ai ZA —* sats = 
MOF (standard metal oxide film) 9410 | 35+1 30+3 |06+01 05 254 ‘ 
IZ=ELS 14524 38+ 3 | 0.8+0.1 1.0 35 a | 3 
5 ee 16+1.5 | 60+ 1 38+ 3 | 08+0.1 2 35K a2 ~100K : 
—— 4 254 15 654-1 38+ 3 | 08+0.1 a0 a5 ~300K} +35 
34 1 eee 38+ 3 18+0.1 40 * +1 ~350K 
42+1.5 | 85+ 1 38+ 3 1 5.0 75 ~ 400K 
rs AES | 852 1 38+ 3 7.0 75f ~500K 
¥,W is color coded. Sirota ¥ 
FMR (fusing resistor) 65+1.0 | 20405) 3043 | 05401 25 2 1 ~10K é 
95+1.0 | 3.01.0} 30 0.6+0.1 0.5 25 i 1 ~10K +35 9 
ams 3 45+1.0| 38+ 1 3 = 5 


4 


non = 
nD 
H I 
ee a ee | 
or oO OT 

nD 

4 
— ht 
www ¢ 

Or ” 

I 
Ge & Ww © 

x 

{ 

tl 

yy 

2 

Vv 


YEW, 4W are color coded. 


) | @ Carbon Composition Film Resistors 


HVN (high voltage, high resistance) - = eae Ve So se 2 sneer aie 


9+10} 25+10| 30+3 16+0.1 25 +5 
13.5+15| 3.0+1.0| 38+3 | 0640.1 5 10K ~S00 | 
15+15| 3.0+1.0| 3843 | 08+01 > 1 +5 0K~30M 
= — 3142.0} 80410) 4143 | 0840.1 75 5 +] 1K-OM  — 
40+2.0| 80410} 4143 |10+01) 1 8 +2 0K~1000M 
52+2.0| 8041.0} 4143 | 1.0401] 2. 10000 | Oi (asd 0K~100M 
66+2.0| 9.0410) 41+3 | 10+01 15 )~100M 


HVF (high voltage, fusing) 


4 
oy 
Sn) 
4 
¥ 
t 
¥ 
t 
a 
t 
( 


SK > 


MRD 
ay fi pesistance) | 3540.2 | 1440.1 0.125 | 2 _ |22~1M 
44 : 5.9+0.2 | 2.2+0.1 25 25 ~°  12.2~1M 
MRN 
(cylindrical meta] fjlm resistance) 25409114+0] 195 ) 10~510K| i5 
, ve — _— = — -i — ae ii - + os 2 2 = — 
Q iit 5.9+0.2 | 2.2+0.1 25 25 ~ (10~1M | +1 
MPT 


(cylindrical temp sensing resistance) | 3540.2 | 14+0.1 125 9 ; len Se 
a 5.9+0.2 | 2.2401 25 25 Seen i>, 
me . 


MMS 


(cylindrical metgl oxide resistance) fb 
J gt el 59+0? 9940] — a - >= = _ ink re 
‘ . ‘ JeJ — -& 2.6 — ms | ~- a7 2 ai 
“) bs 4 +] 


Conductor 


Ww + 


Wm - 


Fixed Resistors 


HOKURIKU 


@ Carbon Film Resistors 


Max. Tolerance | Resistance! T.C.R. 
_ Dimensions (mm) Rated 2 2 


Type No. wattage | working range . ee : 
(w) | voltage (%) (Q) ppm/C | Universal | Panasert 
NAF (flame-proof, carbon film) 
as 6.340.5|2.5472.,| 30+3 |0.640.05| 0.25 0 | 4 (Wn IM z 
ee eee 85+10| 39*8.] 30+3 |0.7+0.05| 0.5 300 | ~ ° |1.0~15M @ 
| | 
2 | | 
has Soe paints Na nates | 34max | 1.8401] 3043 |0.45+0.05| 0.167 250 » |[22~1M e O O 
gsm | 601.0) 2.3402) 3043 | 0640.1) 0.25 250 i LO = Me e O O 
) 8.5415] 3540.2} 3043 [0.7401] 0.5 350 | ~ ° ‘| 1.0~2.2M : 
; =; } =: + 
NAT (miniaturized carbon film) | | v 
Ga 3.4max | 1.8+0.1| 30+ 3 |0.45+0.05] 0.25 | 250 e }2.2~1M} — e o O 
| | ; + 
NAM i | | 
(miniaturized, flame-proof carbon film) | 6340.5/2.54*5.5| 3043 | 0.640 0.5 300 sae oe - C * 
ee 8.5+1.0 3.978 5| 30+ 3 | 0.7+0.1 1.0 5 (a alle Be 10~1M a 
= t ! ] 
IE eta ete omer an’ 9+15| 2541] 38+3 |06+01| 0.125 | 250 | /5.1~ 1M | 
3415| 2541] 3843 |o6+01] 025 | 300] +1 |51~1M 
= 15+15/45+1 | 38+3 |08+01] 05 | 350 | +2 |51~22M;| — 
—— a ——<£ 24+15| 75+1 | 3843 | 09401} 10 | 500 | +5 |5.1~5.1M 
52415] 7541) 3843 [09401] 20 | 750 10~5.1M 
| | | 
HES (highly reliable mold type) | 5.495] 93403| 3043 | o5+0. 0.125 | 150 10~200K | S 
95+1.0| 24404] 3843 |07+01] 0.25 | 250 | +1 |10~1M | 
—— 9541.0] 35404] 3843 /08+01] 05 | 350 fa) po 
14.341.0| 5.7404] 383+3 |10+01] 10 | 500 | +5 {[10~3M | 
175+1.0| 8.1+0.4| 3343 |12+01| 20 | 500 | 10~5M | 


Rated 
wattage 


(W) 


Max. 
working 
voltage 

(Vv) 


Max. Resistance} Tolerance 
overload jirange 
voltage 
(V) 


Appearance Size . Type 


0.0625 50 100 4R7~1MQ | (F)JKM 
ke | ee 
3 | 0.10 100 200 12~20M| (F)JKM 
2) a 0.125 200 400 12~20M | (F)JKM 
o Oe 0.25 | 200 | 400 472~1MQ JK 
an: 
(O@@ is a marking 
of resistance value) 
unit ? mm FEATURES 
re ie ‘ > The resistance element is made of thick film material. 
: | i Resistance tolerance of +0.5% is available. 
cae ).45~0.65 | 0.25+0.20 | 0.25+0.20 | Terminations; Electrodes are printed on both the surface é& 


and bottom of the substrate, featuring good adhesion to the 


0.1 | 2:49~0.69 | 0.40£0.20 | 0.4040.20 | PCB. Show excellent effect against the warpage and twist 
LAnetS _ | tera of the board and Manhattan syndrome. 

_- | 0.50~0.70 | 0.50+0.26 | 0.50+0.20 | 
<i Te | 3 . 

z _ ae eee Jumper chips are available at economical prices. 


0.5~0.65 0.50+0.20 | 0.50+0.20 


—______ eo 


HOKURIKU 


Fixed Resistors 


2.54n + 2.5max 


— 


2.54(n—1) 40.5 


Features 


UNIT : mm 


O A precision resistance network of high quality and high reliability, 
utilizing the characteristics of metal film resistors. 

O The accuracy of the resistance is +0.05% in absolute precision, and 
+0.1% in relative precision. 
The temperature characteristic is available up to +10 ppm/‘C in 
absolute precision, and 5 ppm/"C in relative precision. 

O The resistance value ranges from 102 to 50MQ2. 

O Applicable products include metal film resistors, carbon film resistors, 
metal glazed resistors, chip resistors, capacitors, diodes, etc. 


Example of circuits 
S I 


1.9n+2.5max 


1.9+0.3 


1.9(n—1)+0.3 


O RNC (Established Reliability Molded Metal Film Resistors) 


Operating Temp. Range 
Thermal Shock 
Overload 


Low Temp. Operation 
Insulation Resistance 


Dielectric Withstanding Voltage 


Moisture Resistance 

Load Life 

Extract Water Conductivity 
Vibration 


Resistance Range 


O RLR (Established Reliability, Insulation Coating Metal Film Resistor) 


Operating Temp. Range 
Thermal Shock 

Short Time Overload 

Low Temp. Operation 
Insulation Resistance 

Load Life 

Resistance to Soldering Heat 
Vibration 


Moisture Resistance 


Resistance Range 


—65C ~+175C 
+(0.2%+0.012 ) 
+(0.2%+0.012 ) 
+(0.15%+0.01Q ) 
Over 104‘MQ 
+(0.15%+0.01Q ) 
+(0.4%+0.012 ) 
+(0.5+0.012 )/2000Hr 
+(0.1%+0.012 ) 
+ (0.2% +0.012 ) 
1.0X10-*V/cm 


RNC55J(4W) 202~1MQ 
60) *W) 402~2M2 
65J(4W) 502~4MQ 


70J(4W) 1002 ~100KQ 


REQUIREMENTS 

—65C ~+150°C 

+ (0.25% + 0.05 ) 

+ (0.5% +0.052 ) 

+ (0.25% + 0.05 Q ) 

Over 10‘MQ 

+(2%+0.01Q )/2,000Hr 

+ (0.25% +0.05Q ) 

+(0.5% +0.05Q ) 

+ (1% +0.05 2 ) 

RLROSC(%W) 102 ~301KQ 
07C(4W) 102~1MQ 
20C(4W) 102~1MQ 
32C( 1 W) 102~2.7M2 
42C( 2 W) 102~2.7MQ 


O Qualified by Japanese Defense 
Ministry : MIL-R-55182E 
Established Reliability Resistors. 
Failure-rate level (S) 0.001% /1000Hr 
Approval No. M-55182-86-0358-2B 
Approval Date : Dec. 12, 1986 


Load life (125°C ) 


L TIATAZ AZ 
St 
5,000 


500 1000 


© Qualified by Japanese Defense 
Ministry : MIL-R-39017C 
Established Reliability Resistors. 


Failure-rate level (R) 0.01%/1000Hr 


Approval No. M-39017-86-0358- 2C 
Approval Date: Aug. 26, 1988 


aR Load life 


R at 70 RLRO 


300K Q 


0 Time(H) 


10 ,000hr 


Hin 


O Resistance temperature coefficient: 
+100ppm/‘C , +50ppm/C , +25ppm/"C 

9 Resistance tolerance: 
F(+1%),D(+£0.5%), B(+0.1%) 

0 Extended life: 10,000 hours, 
+ (2% +0.012) 

O Available resistance value: 
E-192series 


Exposure to high 
temperature (175°C ) 


Time 


> Resistance temperature coefficient: 
+100ppm/"C 

> Resistance tolerance: 
F(+1%),G(42%), J(+5%) 

> Extended life: 
10,000 hours, + (4% +0.05 Q) 

> Available power rating: (4W,4 W,4W.1W,2W) 
Available resistance value: E-96 series 


Exposure to high 
temperature (150T ) 


+ | RLR 300K | 
} RLROS <Q | 


SR/R 


Time(H 


Variable Resistors 


HOKURIKU 


UNIT: mm 


@ JOY STICK POTENTIOMETER > 


@ VAO9SJ2 109 79 : 
‘an * RATING : 0.02W 


oom * WORKING VOLTAGE : 

5OVAC OR 10VDC MAX. 
er * RESISTANCE VALUE : 

adhe = 100K Q +20% 

* TRAVELING ANGLE : 40° 

* OPERATING TORQUE : 

100 ~ 700gf-cm 


* RATING : 0.03W 
* WORKING VOLTAGE : 
5OVAC MAX. 
» RESISTANCE RANGE 

10K Q ~500K Q 
* ROTATION ANGLE : 200° 
4 * OPERATING TORQUE : 

:s 5~ 100gf-cm 


o 
{ MOUNTING §HjL, 
SURFACE 


M@VRS3004 


@VAOSCV1 


Variable Resistors 


HOKURIKU 


UNIT : mm 


BVG161CN 


MOUNTING. 
SURFACE 


@ VE165CH : BMVE161CV 


WM VE12CH1 


MOUNTING 
SURFACE 


G@ VEOSCH 1 MOUNTING 


SURFACE 


97°! 


165 
) ———_-. s - RG161P 
p RG161N wo. - : | 
< . \ 
ze ' | 
5p 4 1] | =+0. 
Ane ; U 2 y 
| | Id a a j Ll | 
j ‘ y Los 6 | | 75 
24 
j } 5 5 10 y 
% | 
MOUNTING 
SURFACE 


MOUNTING 
SURFACE 


MOUNTING 
SURFACE 


@RGO6AV2 


Variable Resistors 


HOKURIKU 


@ VG 1 01 SS 
12 4 


_ 4 MOUNTING 
"SURFACE _ 


_ 


| FC “OR AUTOMATIC INSERTION & BLOCK TYPE 


KSR806V2 MVE12CV1B4 


XQ MURKY TH 
88 @ VZO067TH1C pene aD ‘ tz a Ts 
Ay WVNNING7| PIF) r) 
ate: W@VZ067TL1C a : 
™@ VAOSCV1B6 
BVRC708V peepee ; & 
; @ VZO067TLT * 2g 2g PPBDAD. 


_MIVRS3004V W VAO9CH1B2 


 % & ‘ yr i RGOGAHT Sel ins phate: 
“ DP) seen 


f. 
Mi VGO42CT — f 


Variable Resistors 


HOKURIKU 


Mi VZ067SH1, VGO67SH1 


i VGO43M 2 @VGoO42M 


ie) 


| 


@ VGO43CAM iy a i VGO42cM 


Bi VGO43CMS 


* FUEL SENSOR UNIT 
<MATERIAL> 
ALUMINA CERAMIC 


— METAL GLAZE 
fe ed L/ 
¢ AIR CONDITIONING 


ACTUATOR SENSOR 

©.6,06,5666,50 0 6 

<MATERIAL> Velglelolelctelolele 

PHENOL or EPOXY ' 
CARBON COMPOSITION 


<{(0K> Tantalum Thin Film Products 


HOKURIKU 


UNIT : mm 


@Thin Film Hybrid Integrated Circuits 


aD Part Name _ Application _- Components 
Substrate: Highly pure alumina Precise and 
Fit Thin Film Thin Film IC ‘titanic barium } sophisticated 
penalise ; Electrode: NiCr-Au evaporated film | pattern. 
a} | Hybrid IC Substrate i i ; : : 
me AE ey Micro wave IC :Au plated film 54m MAX | Suitable for high 


Resistance: Ta2N film frequency HIC. 


Custom-made pattern is available upon request. 


| Resistanse | _ 
— Range 


10K ~ 1.8K 
1.8K~4.0K 


0.35 + 0.02 


0.30 £0.02 


f i 031 C : 
| th if Resistance values: E-12 series is reconmended. 


Resistance Electrode (I 


© Attenuator Chips 


~ 1 ‘a —— al 
— ea iia 


CAT CATL CATC 


y | Outside 
Range Dimensions} Remarks 
(GHz) | (LxWam) | 
DC~10GHz 8x6 coaxial type 
= Z strip 
DE=5GHzZ 8x6 
DC~ 2GHz 8X 5.25 


Impedance 
(Q) 


Frequency 
Range 


Attenuation 
Type No. 
_ {db (GHz) _ 
PAD | 1~32 DC~5 
By (Ge, IM PAD) DG—4 


line type 


GND TERMINAL — Item Specification 


x a asi — , | Frequency DC~ 1,300 MHz 
SCREW 5 UN ees ee al Impedance 50Q 
CO} -~ 82.64 ¢ In alc [Section |_ ; | re | Max. Input Power 20dBm 
€ NS 1 | Unmatching Attenuation 20dB 
ad ret = AF : Re) a Coupling plug SMA type 
PGAT 4is- ————— 4 oe 2h Pe Ee elas Conte DC12V 30mA (1 section) 
4) High Frequency Bridge (New Product) 
rN Specification 
or. Se Frequency 10~ 2,000 MHz 
-=- 4 D a Impedance 50Q 
as thd | = VSWR Range 1.05~ 
| | Max. Input Power 20dBm 
HFB 19.51 on 49 al: es | Coupling plug SMA type 


r Resistors (Dummy Load) 


i 6 6 ; 
art ert Gis o aL B i ah 
TT ns 

tiles Jee) areal 


A 


ns (mm) Impedance Thermo- | Frequency 
ee ier oe Power resistance | Range For details, please ask for 
5b ; Q) if : Char 
a ( | (W) (GHz) individual catalogs. 
§+0.3 Mayers OG} 4 10 DGS 
E0D.3: | “1504 50Q 30 DIG AES 
0:3" TS 0:3 100 Q 50 DG~1:0 
| 3240.3 DC~0.2 


are available upon request. 


<{(0K> Tantalum Thin Film Products & Sensors 


HOKURIKU 


UNIT : mm 


High Precision Tantalum Thin Film Network — 


Specifications 
Resistance range: 10 Q -330K Q 
Absolute tolerance: C(+0.25%), B(+0.1%), A(+0.05%) 

Relative tolerance: 0.2%, 0.1%, +0.05% 
Absolute temperature coefficient: (-100+30ppm/C ) 
Relative temperature coefficient: +20ppm/C, +10ppm/C, +5ppm/C 


Working temperature range: -40°C to 125°C 
Maximum applicable voltage: 150V 


HDP—05 HDP>07>C 


6.0 | : 5.8 ¢1.7hole Application Specifications 


Working voltage: below AC, DC0.8V 

Dew point detection} Working temperature range: -10 - 60°C 

for VTR, camera, | Working humidity range: 0 - 100%RH 

duplicator, etc. Resistance value: 75% 93% 100% 
HDP-05 <10K Q < 80KQ > 100K Q 
HDP-07 <20K Q <100K Q > 200K Q 

Response: < 10sec. (over 100K 2, over 200K Q) 


Lead wires, brackets and connectors are supplied when required. 


_@ Humidity Sensors 


Specifications 
Application 
HIS—02 © -A) HSU-— 01 HSU 03 


Working temperature range:| (~50°C (temp. compensation range) 15~35C 

Working humidity range: 20~90%RH (humidity compensation range)40~ 80% RH (at 25°C ) 
Impedance: 55KQ (50+5%RH) 

Input/output voltage ratio: 0.6 (60+2.5%RH) 


HIS Air conditioner 
(Sensor element) humidifier 
medical equipment 


HSU environment control : ees, 
Voltage for output petection 3V (60+5%RH) 


Rated voltage ACIV sine wave or rectangular wave (Duty 1:1) DC 5V 


Frequeney (recommendation) [KHz 


(with temperature warehouse, green house 
| compensation circuit) | agricultural use 


HIS-02 HIS-02-A HSU-0O1 HSU-03 Temperature 
Compensation 
Circuit 
$11.5 
18 HSU-01 
| INPUT 
30 HIS 
OUTPU1 
Thermistor 
2-$3.2 hole GNI 


Thermistors 


Max. premissible | — 


| Resistance | B const. — 


at 25° | 25°C /50°C | current at 25°C 
(OQ) | Ki nA 
@ Disc type thermistors, 112 series 
LIZ= 101 — 100 2,700 150 alfa 4max. Spee al 
7 201 200 3,000 110 " " " 
301 300 " 90 " " 7 
501 500 3,800 " H f V " 7 
102 1,000 " 65 H D V — 
202 | 2,000 4,000 45 n N M 
302 3,000 | mT 35 " " " epoxy 
502 5,000 N 30 M N N ponies 
. ee 10; 000 vals 20 ; i ‘ resistance value I it 
ae Su i ~ : : : solder plated 30 MIN 
503 | 50,000 " 10 " " | " copbeneire | 
@ Rush current suppression thermistors Wire dia. asl 
118-025— 2.5 3,000 3,500 20+ 2 Some Seen aie os ial 
115—050— 5.0 " 1,550 10 6 7.51 i7emtes 408. 1c 
119—060— 6.0 3,200 2,200 22 8 10+ 1 118 series : 41.0 
115-030. 8.0 M” 1,300 10 6 7.521 119series : 41.0 
115 100 10.0 3,200 1,200 10 6 " 
117-200 - 20.0 3,200 1,000 15 iG " 
117—400— 40.0 3,250 700 15 7 " 
Glass seal micro chip thermistors 
@ DHT type thermistors 158 series 
158—102— 1,000] 3,500 | 4.0 2.0 | 
202 2,000 " " " 
103 10,000 3,930 4.0 2.0 micro chip thermistor 
203 20,000 " 3.8 1.8 glass sealing 
503 50,000 ! 4.0 2.0 
104 100 ,000 3,900 " " | 4B 
204 200,000 3,950 N Vv | | 
904 500,000 4,100 " " 28 28 
105 1,000,000 4,150 7] 7] 
@ GRC type thermistors 154 series in 
154—-102— 1,000} 3,480 40+ 2 2520.5 $21 alas coated | 
202 2,000 " " 1.5+0.5 " B ———— —————— 
502 > 5,000] 3,930 M 2.5+0.5 N said 
“103 10,000 " " 152025 ” [a 
203 20,000 " 1 " " C 
303 30, 000 u u és micro chip thermistor bead thermistor 
503 50,000 " " 2540.5 " 
104 100,000 | " " " " 
Sete Peels me wtf = GRC type Bead type a 
000,000} 3,530 100+ 2 2+0.5 3.541 
000.000 1.540 " " Outline 
rs 157 series ; A 
0 A Nee! 1.6 1.5max =e 
0 900 (or 2.0 125) 
-() ” y F, B 
00 +, O00 WT " 7] 
0) 7 Fi i G 
i j ‘ ; electrode paetd 
(( 1, 200 " " " ceramic | Ag-Pd solder plated 


Thermistor Sensors 


HOKURIKU 


PART NUMBER CODE-—NTC THERMISTOR 


SIONS RESISTANCE VALUE 


RY PE 


-@NTC THERMISTOR SENSORS 


@ Thermo sensor for air conditioner W Thermo or defroster sensor for Sensor for hot water boiler 


refrigerators 


0 SS ea CH aes se Oneal Se —— 


—<——$—— = seo al 
————2-88 
Bi Indication of fuel oil level for automobiles Mi Thermo sensor for electronic fuel injection n 
devices for automobiles —qlie= 


i For automobile air conditioner 
——o 62. ae 


i Thermo sensor for automobile radiator 
aa 
‘al 
eS @ Thermo sensor for clinical thermometer 


MiFor thermal head of printer ic=- : ={- = = 


Wi For other applications 


Wi For oil fan heater 
Thermistor bolometers 


Absolute humidity sensors 


Thermal sensor for PPC. 


Part No. Resistance Curie point | Rating voltage | fig. Outline 
(Q) (Cc) (V rms) 
@ Degaussing circuit of TV 
PAIDX X:X 100 1 oy. 
PA5DXX--X | at 25°C 5~ 36 35, 50, 60 120 2 fig. 1 ee 
PA6Dx X:--X 200 2 
@ Dew prevention heater fig.3 UY 
PF2RX X-~"X ; DC/AC 4 | | a —— 
at 20°C 20~60 50, 60 
PF4R X X-++: X 16~30 (V) 3 39 
= fig.5 | 
@ Temperature compensation & detector fig. 4 — fae : 
| 1.6 es 
PEIDX X-+-X Resis. temp. coef. (type. ) ] —Z i 
at 25 | 1,000~10,000 ne a ee | 
PEOS X X ++: X sos s/c yt 5 


<{(0K> MNR Varistors SiC Varistors 


HOKURIKU 


@ MNR VARISTORS 


_ Max. applied 


- Surge current (A) 
circuit voltage 


Vari : 
aristor (8X20us) 


voltage 
DC(YV) 


Part No. 


AC(Vrms)} DC(V) | - 
@ ZRSeries (Radial type) 
18+20% 10 13 500 250 125 50 
33410 20 26 " " ” " 
ATs I) 30 38 7] " ” 7] 
68 =I 40 56 " 7] 7] 7] D 
82. 50 65 2,900 | 1,250 600 200 
100 =» 60 85 7] 7] 7] 7] ae! 
@ NRSeries (Radial type) 
150NR 150+10% 95 1205 45 0008 22500 Mile 250 600 200 
250NR 250 = 160 205 " " y " " 30 
350NR 350 220 285 " " " " " min. 
450NR 450 1 280 370 " N " " " 
500NR 500. 315 410 " " " " " Fig. 1 
700NR 700 440 565 " N " " MT 
1,000NR {1,000 » 630 810 7] " ] " 7] 
1,400NR |1,400 1 890 1,130 " " 7] " " 
@ NA Series (Axial type) 
100NA 100+10% 60 80 20 . 
I50NA | 150 » 90 | 120 N ie SPORT Pe 
180NA 180 109 145 " 
220NA 220 130 175 " 7 
330NA 330 200 265 ] Fig.2 bent d 
430NA 430 W 260 350 " 
@ NH Series (Chip type) 
39+10% 25 31 250 
68 1 40) 56 " 
100» 60 81 ! 
150 » 95 127 " 
200 130 175 " 
240 150 200 7] 
390 250 330 " 


@SILICON CARBIDE VARISTOR for telephone sets 


Non-linear characteristics 


Part No voltage | Max. permissible Outline 
(mA) (V) power: (W) e Vind 
108D20(C) * 100 8+10% 1.0 3.0 Dee, Outline as per Fig. 1 
211D20(C) * | 10 | 10 # N 7] Bom * :C shall be omitted for uncoated parts. 


L 


% Taping specification 
Packing in taping is based upon the specifications ELAJ-RC and RC-1009A. 


Radial Taping Axial Taping Taping for Chips 


Thermistor : 112,115 series : : : . 
mn has ad ee Varistor : NA series Thermistor : 157 series 
Varistor - ZR, NR series 


Printed in Japan 1990.5 
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2/4. 


Application 


This specification is applied for ultra high frequency 
attenuator. 


Specification, Dimensions 
Table-1 for its specification, Fig-1~6 for its dimensions 


Type number designation 
ee a BD pe Le level 
—Impedance 


4 ee LY De—number 
Marking 


For CAT, CATL and CATC, there are no marking. However, width 
of resistive film indicates its attenuation level. 


For PAD and PADA, there are marking of attenuation level and 
manufacturing date code on it. 


For PADQ, there are marking of attenuation level, impedance 
value and manufacturing date code on it. 


Measuring circuit 


Attenuation measurement b) Impedance measurement 
50+0.1Q 


fo Attenu- 1 
, Attenu- 
i the . O 


t 


Vo 
a=20 log-— 


Vi 


Usage and precaution 

CAT type is designed to get 50ohm of characteristic impedance 
with setting it in external conductor(inner diameter:4.1¢?) of 
SMA type connector. 

For CAT and CATL type, please connect top and bottom GND ele- 
ctrodes together or connect them with GND electrode of rever- 
se side, when installment. 

For PAD type, Please use it attaching to heat sink. 

Please keep temperature of resistive film below 125°C in use. 
Lead pin is hooked up with high temperature (309°C) solder. 
For CAT, CATL installment, please do not use milnut solder. 
Please pay attention not to apply force in the direction of 
peeling-off since lead pin is structurally weak at strength 
of that“direction. 
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4/4: 
Ultra High Frequency Attenuator 
Dimensions 


Unit : on 


Wh eotrode 
ES] ---Attenuatio 
Resistor 
Fig-1. CAT(Chip) Fig-2. CATL(Chip) 
Te aire ail 6 a ial ancl Sed 2 ee 


_Fig-3. CATC(Chip) 


Fig-5. PADA 5. PADA 
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‘Dimension GND Terminal 


Through Terminal 


WL 


Screw! 
8-2.6¢ Screw 


7.5 


Type Number 
Dimension 


Type Number 


PGAT G6—OOOO0O00O. 
PGAT4—OOO0OO 
BiG tes 6) 


Attenuation Value —— Et 
1,2,4,8, —— 4s the number shows 
A—16dB B—832dB -C —10aB 


Ds—— sl bd6 Bie; 2008 re" O06 
G — 3 0dB 


Performance 


Frequency DC~1300 MHZ 
Impedance BOR 

Max.Input Power20dBm 

Unmatch Att. 20dB 

Coupling Plug | SMA Type 

Relay Control |DC12V 30mA (1Section) 
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Type 
Number 


Performance 


Frequency 10~2000MHz 


Impedance. BOQ 


VSWR Range 1. 05~ 
Max.Input Power 20dBm | ; 


Coupling Plug 


SMA Type 
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Application 


This specification is applied for high frequency power 
resistor(dummy load). 


Specification, Dimensions 
Table-1 for its specification, Fig-1~5 for its dimensions 
Type number designation 


i 5s Oa abe ee 2d) Sale Bh 
T 7 aed Eee nea single) 
Max. power 
ae. ee. a pe ninber 


Marking 


For HPR1 and HPR2, there are marking of max. power, or 

its code and some codes(munufacturer’s name, impedance and 
manufacturing data code) on it. 

For HPR3 and HPR4, there are marking of type number, max. 
power, impedance, manufacturer’s name and manufacturing 
Gaba code on it. 

For DL1, DL2, DL3 and DL4, there are marking of max. power 
code and impedance on it. 

PoOteurueeikae and H33,' there are no;marking: 


Usage and precaution 


For single terminal device, its bottom side is GND. 

Please hook it to heat sink with silicon grease for use. 
Please use under the condition of 150°C or below of resistive 
film temperature. | a 

When connecting lead pin to strip line, better frequency 
characteristic can be got by keeping lead 3~5mm longer. 
Since lead pin is hooked up with high temp(309°C) solder, 
please take it into account when connecting lead pin. 
Please pay attention not to apply force in the direction of 
peeling-off since lead pin is structurally weak at strength 
of that direction. 
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High Frequency Power Resistor, Dimensions 


Units: an 
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-HOKURIKU ELECTRIC INDUSTRY CO., LTD. 


Head Office 


3158, Shimo-okubo, Osawano-machi. 
Kami-niikawagun. Toyama Pref. 939-22 


~ Tel: (0764) 67-1111 
Fax: (0764) 68-1508 


- . + Foreign Trade Dept. 
< ~~ Nikko Gotanda Bldg., 7th Floor 
: 29-5, Nishi Gotanda 2-chome 
- Shfnagawa-ku, Toyko 141, Japan 
Tel: (03) 495-1811 


aa * Fax: (03) 495-1800 
~ Hokuriku U.S.A. Ltd. 
ee ~ Headquarters Office 


Hokuriku | U.S.A., Ltd. 


uriku U.S.A., Ltd. 
lex Circle, Suite Cl 


ie HOKURIKU USA Ltd. 
81. 5 RIVER DRIVE 
M ROMS ILLINOIS 60053 Fax: 


Overseas Sales Office 


Hokuriku (Singapore) Pte., Ltd. 
3A Joo Koon Circle 
Jurong, Singapore 2262 


Tel: 861-1677 


Fax: 861-4270 


Hokuriku Asia Sales Pte., Ltd 
3A Joo Koon Circle 

Jurong, Singapore 2262 

Tel: 861-0985 

Fax: 861-3664 


Taipei Hokuriku Electric Industry Co., Ltd. 


5F No. 274 Song Chiang Road 
Taipei, Taiwan 

R.O.C, 

Tel: (02) 522-2252 

Fax: (02) 537-4111 


Phone: 


NOTICE 


708-470-8440 
708-967-1188 


Hokuriku Hong Kong Co., Ltd. 

UNIT 2-3, Fook Hong Industrial Building 
19 Sheung Yuet Road, Kowloon Bay 
Kowloon, Hong Kong 

Tel: 7558073 

Fax: 7957199 


Korea HDK Corporation 

RMA-S54 IF Electro Land Main Bldg. 
16-9, Hankangro 3-Ka, Yongsan-Ku 
Seoul, Korea 

Tel: (02) 714-4158 

Fax: (02) 717-4159 


All specifications, dimensions and the like are subject 
to change without notice. It is requested that customers 
confirm with our sales staff when ordering. This 
catalog contains only a part of our products. For 
further details, please direct your inquiries to the above 
sales offices. 


Components contained in this catalog are not intended 
for use in aircraft instrumentation, nuclear devices, or 
life support equipment. Any and all warranties are 
voided in these instances. 


